The purpose of this paper is to review the case histories of patients with psychiatric admission to the Allan Memorial Institute, whose diagnoses later proved to be that of brain tumor. The survey covers the period from the inception of the Institute in 1944 until the year ending on December 31st, 1959.
The Allan Memorial Institute operates as an open psychiatric hospital, within the framework of the Royal Victoria Hospital. Located in metropolitan Montreal, it caters to the needs of 80 inpatients and 40 patients in the day hospital. It also operates extensive outpatient services. In the event that the routine assessment following admission should point to the diagnosis of cerebral tumor, the patient is transferred within the framework of the Royal Victoria Hospital, to the Montreal Neurological Institute, where appropriate procedures are then carried out. In such a setting, there is an opportunity to study the relationship of psychiatric and neurological phenomena.
In order to ensure adequate coverage of the problem we reviewed all cases discharged or transferred from the Allan Memorial Institute with the suspected diagnosis of cerebral tumor. We then reviewed the records of the "Tumor Clinic" of the Montreal Neurological Institute and made note of any cases with a previous admission to the Allan Memorial Institute. Finally, we made informal contact with the attending staff at both institutions, for further cases that might not have been included in the two previous surveys. This retrospective approach suffers by virtue of the fact that there may be patients admitted to the Montreal Neurological Institute with cerebral tumor and a previous psychiatric admission, who are not included. In addition, some cases discharged from the Allan Memorial Institute, may have been diagnosed at a later date as suffering from a cerebral tumor, unknown to us.
Historically, there has been a wealth of observations regarding the mental manifestations of brain tumors. Generally speaking there have been two main trends of thought. The Pathophysiological School emphasizes the symptoms .res~lt ing from the nature and the localization of the tumor and those signs due to increased intra-cranial pressure. Those investigators who have approached the problem from a psychodynamic point of view, have tended to dwell on the mental changes that result from the adjustment of the patient to an altered life situati?n. While both groups of causes are operatIve in each patient, the changes due to the nature and localization of the tumor as well as those due to increased intracranial pressure are of definite diagnostic significance. The mental changes due to psychodynamic mechanisms are nonspecific and as such are not as likely to focus attention on the basic pathology.
In most reviews, there is agreement that symptomatology due to mental changes is an early and frequent occurrence in patients with cerebral tumor. The problem from our particular point of view was to distinguish the organic brain syndromes, such as are seen in tumor pathology, from the classical non-organic symptomatology such as schizophrenia, manic-depressive illness and neurotic personality development. As a point of departure we list the funda-mental defects constituting organic dementia as outlined by Mayer-Gross and Guttman (1): (i) difficulty in retention; (ii) disturbance of attention-and-difficulty in focusing attention; (iii) lack of spontaneity-; (iv) poverty of ideas; (v) forced responsiveness to stimuli-; (vi) some degree of disturbed consciousness; (vii) undue tidiness or-slovenliness; (viii) affective disorders; and (ix) proclivity to various catastrophic reactions.
Mannfred Bleuler (2) in his analysis of dementia, with particular reference to symptoms accompanying cerebral tumor pathology found two specific syndromes occurring in 83% of 600 cases studied. He chose to label these manifestations as those of clouded consciousness and the chronic amnestic syndrome. The clouding of consciousness is most frequently seen in the more acute cases. The patients are somewhat sleepy and indifferent, attention cannot be fixed in a normal degree and mood is frequently changed without psychological reason. Under stress these mild changes may frequently pass over into somnolence, or yet more severe into twilight states, delirium or coma. As a rule the patients revert after a rest to the former condition if the underlying somatic lesion is not rapidly progressive. The above description represents an abnormal reaction of the patient with a brain tumor to various non-specific stimuli, such as emotional stress, fever or intoxication. Pathogenic consequences more directly attributable to tumor-growth such as changes in cerebrovascular bloodflow, obstruction to the flow of cerebro-spinal fluid, increase in tumor mass and mid-brain and medullary compression due to shift of cerebral structures, will also result in varying degrees of clouded consciousness, which however, is less likely to be reversible.
The chronic amnestic syndrome in turn includes not only alteration of memory but in addition implies that the whole personality is impaired. There is damage to the train of thought; the number of ideas on which the patient relies in his arguing becomes scanty; intellectual processes are influenced in too high a degree by moods and impulses; concepts become vague and generalized; or the patient grasps only a single detail of a situation, neglecting the other important ones. There is a tendency to perseveration, to confabulation, and to increased fatiguability. The emotional behaviour becomes labile and responsive only to what is readily understood. Furthermore there is a general loss of interest combined with a diminished abilityto deal with a variety of ideas and observations. These two modes of reaction are closely related to the acute and chronic brain syndrome of the American nomenclature. Occurring frequently together, as a part of the symptomatology of a patient with a brain tumor, it is assumed that if the process is allowed to progress, dementia is the result. Unlike the patient with senile or pre-senile dementia, where the deterioration is global, the patient with a brain tumor may show areas of retained ability, depending on factors such as age and personality of the patient, type, location, rate of growth of the tumor, etc.
Seizures occurring in patients admitted to a psychiatric institution are a fairly common occurrence. Overdosage or withdrawal from many of the drugs used in current psychiatric practice will account for many of these. Withdrawal from alcohol, intoxications, pre-existing epilepsy and hysterical manifestations will account for others. It must however be remembered that focal or generalized seizures are often among the first signs of cerebral tumor and that the presence of such a lesion must always be suspected when seizures first appear in an adult.
Many of the recent advances in the localization of cerebral function, have come from the studies by Penfield, Jasper and others, of cortical stimulation prior to the removal of epileptogenic brain tissue. In particular, light has been thrown on the cerebral localization of such phenomena as illusions, psychical hallu-cinations and emotions which may be reproduced by stimulation of certain areas of the temporal lobes. Forced thinking may be due to abnormal discharge in the temporal lobes or other areas. Automatisms may follow upon centrencephalic seizures or may be found in association with focal seizures arising in the temporal and frontal lobes (3) . The localizing significance of sensory, motor, visual, auditory, gustatory and olfactory hallucinations need not be restated here.
Tumors of the frontal lobe or corpus callosum are more likely to produce mental symptoms than tumors elsewhere. Some of the features more specific to frontal lobe dysfunction are euphoria, jocularity, loss of inhibitions and the failure of the synthetic function of thought (4). Catatonia occurs more frequently with frontal lobe and mid-brain lesions than elsewhere. In tumors of the corpus callosum the mental changes more particularly due to memory loss often dominate the picture.
The recognition in the early stages, of a tumor arising in the parietal lobe, particularly on the non-dominant side where the presence of aphasia does not aid in the diagnosis, presents a challenge to psychiatric acumen. Also, the distortion of body image manifested in denial of illness (anosognosia) has to be distinguished from the frequently encountered defence mechanism of denial.
The patient's reaction to illness is influenced by premorbid personality, age, constitution and psychodynamic factors. Nevertheless, it is felt that none of the aforementioned syndromes can be confused with the non-organic psychiatric symptomatology such as seen in schizophrenic deterioration or a neurotic personality development. To clarify this statement we draw attention to a survey carried out by Wanner (5) on 600 consecutive patients with brain tumors presenting at the Zurich Neurological Institute. He reports an incidence of 5% of patients with symptoms of a non-organic psychiatric nature. In a genealogical survey of these particular patients, he found an incidence of mental illness well above that of the average population. On this basis he concluded that the psychiatric manifestations were probably of a nature other than those which could be explained as the direct consequence of brain tumor pathology.
With the foregoing discussion in mind we posed the following questions: (1) How many patients with cerebral tumors have presented at the Allan Memorial Institute within the last 16 years? (2) What circumstances accounted for patients with brain tumors presenting at a psychiatric institution? (3) What was the efficiency in dealing with the problem? (4) What recommendations from a psychiatric rather than neurological point of view can be made as regards diagnosis and treatment?
Between the years 1944-1959, there were 10,469 admissions, including readmissions, to the Allan Memorial Institute. There were nineteen patients who were proven to have a cerebral tumor, on the basis of pathological findings, representing an incidence of about 0.2% of total admissions. In two further patients a diagnosis of cerebral tumor was suspected but not proven unequivocally by further diagnostic studies carried out at the Montreal Neurological Institute. These two patients were not followed within our Institutions and their ultimate fate is unknown to us. It should be noted, that this survey does not include those cases where a diagnosis of brain tumor was suspected, but where diagnostic procedures ruled out the presence of a spaceoccupying lesion of the brain. One additional patient was proven to have a large angiomatous malformation of the left centro-parietal area, but was not included in this series.
In an attempt to abstract some generalities from our information, it was deemed reasonable to classify the material as follows:- The material presented demonstrates mainly tumors of the glioma type and meningiomas. Because of the small series of patients the application of statistical analysis was not considered valid.
The duration of symptoms correlated with the histopathology. The average duration of symptoms amongst the malignant gliomas was of the order of 7Yz months. It is notable that all the malignant gliomas were located primarily on the right side, or non-dominant hemisphere. It is suggested that the absence of primary language disturbance combined with the greater likelihood of anosognosia or denial of illness in these patients were significant factors in the lack of immediate recognition of the underlying process. Tumors with a longer history have given no such correlation.
From a retrospective analysis of the symptomatology of our patients, one can conclude that all patients presented organic mental changes, before symptoms of increased intra-cranial pressure such as nausea, vomiting, diplopia or neurological signs of localizing value such as focal weakness, sensory changes or speech disturbance, appeared. These mental changes were predominantly of two types. The patients with malignant gliomas and metastatic lesions tended to pre-sent a fairly abrupt onset in change of behaviour. Clouding of consciousness, confusion, disorientation, and unexplainable attacks of anxiety and depression were prominent. The group of patients with a long history of organic symptomatology and consequently a slower growing type of tumor, demonstrated a more conspicuous interplay between premorbid, psychodynamic factors, and organic symptomatology. The onset of symptoms was more difficult to determine, and seemed to emerge gradually from a pre-existing personality disturbance. Five of these cases responded favourably to psychiatric care at various stages in their illness and this was wrongly interpreted to be indicative of a nonorganic etiology of their illness.
Episodic disturbances of consciousness or seizures were present in eight of the patients. Their diagnostic significance was blurred by the presenting picture. For example, in one case hallucinations of temporal lobe origin were interpreted as being schizophrenic hallucinations. In another, seizures were attributed to a prolonged course of electroconvulsive therapy.
In a psychological analysis of the patients' pre-morbid personality the incidence of psychoses and long-standing neuroses appeared to be much higher than would be expected in a similar group of patients presenting at a general or neurological hospital. This added factor makes the accurate diagnosis more difficult than usual. The family, unsophisticated in the correct interpretation of mental symptoms, is often convinced of the primary psychiatric nature of the patient's disorder. This leads to a degree of urgency and lack of opportunity for careful assessment, rather than that which might have occurred under less anxious circumstances. It is therefore always important to consider the possibility of organic pathology, once the patient has reached a psychiatric setting.
Of the nineteen cases reviewed, sixteen cases were detected on the first admission. One case returned several months later and was diagnosed at that time. One other case was discharged and was referred to the M.N.!. after a period of time, with neurological involvement. Finally, one patient was transferred to the Verdun Protestant Hospital, where he developed unusual diencephalic seizures and eventually died. The diagnosis of partial obstructive hydrocephalus caused by an arachnoid cyst occupying the III ventricle, was made post-mortem. In this patient, neurological signs and symptoms had been present since early life, and he had been previously diagnosed as an arrested hydrocephalus of undetermined cause, and a severe behaviour disorder.
At the Allan Memorial Institute there is a routine admission procedure that is outlined as follows: On admission a clinical interview and general physical and neurological examination are carried out by the resident staff. Routine laboratory tests carried out include hematological studies, urinalysis, biochemical investigations and chest X-rays. Every patient receives psychological testing and electroencephalographic studies on admission. The case is then reviewed by the staff psychiatrist and consultations are ordered in the appropriate specialty, if further investigation is warranted. Using this approach, we noted that 14 out of 19 cases had neurological signs on admission. The importance of detailed neurological examination in this context cannot be overemphasized. Frank signs of increased intra-cranial pressure, were noted in only 6 out of the 19 patients. At this juncture, neurological consultation aided in the interpretation of the significance of the neurological findings. The electroencephalographic examination proved to be a valuable screening adjunct when considered as part of the total clinical approach. Psychological testing also proved to be valuable, particularly in two cases where there were no other clinical suspicions raised as to the presence of cerebral pathology.
From a study of these nineteen cases it appears that none of the examinations carried out can be dispensed with in the effective recognition of brain tumors presenting in a psychiatric setting. Detailed and repeated neurological examination should be performed on all patients with mental changes. In addition, we feel that periodic reassessment using techniques described above should be carried out in every patient presenting long-standing behavioural disorder. It is our impression that the above technique represents an efficient means of dealing with the problem, though it is possible that in some patients an accurate diagnosis was not reached.
In present day medical practice the borderland between psychiatric and neurological disease is poorly explored. Continued interest and study of the mental changes associated with brain disease will prove to be an important asset in the eventual understanding of behavioural phenomena. Resume Une revue des patients hospitalises dans un hopital psychiatrique "ouvert" demontre que 19 sur 10,000, soit 0.2% des patients admis ou readmis souffraient d'une tumeur cerebrale dont l'existence prealable ne fut pas soupconnee. Les premiers signes etaient surtout ceux d'une deterioration mentale de type organique et dans tous les cas de tels changements ont pu etre mis en evidence. Chez ces patients nous avons releve une forte incidence d'episodes psychotiques et de psychonevroses anterieures au developpement de la tumeur cerebrale. Les responses psychodynamiques des individus aux problemes souleves par leur maladie obscurcissaient le tableau clinique, particulierement dans le cas d'individus porteurs d'une tumeur a croissance lente.
Les gliomes de I'hernisphere droit avaient tendance apredominer dans notre groupe de malades. L'absence des troubles de la parole semble avoir ete un des facteurs qui ont mene a une hospitalisation psychiatrique. Ce fut l'examen neurologique complet plutot que les techniques ancillaires qui a permis de deceler la presence de la tumeur.
